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Pasarkma, (:aliforl)ia

operations h4issiom  Planner for tl)c 26 Meter (26M)
Anlrmaa Sub] Ict\vcIrk (OMI’-26) i s  an in{crac.ti\’c
s chedu l ing  loo] cJc\wloIJccJ  by the Jet I’loJmlsioa
1 tabomtory  (J]’],) 10 assist ia allocalili~  lhc IhXJJ  SJ)acc
Nc[\vmk  (l)SN) 26M antmlas to supJxnl  ltatill-o~biiill~
Spaccaafl (SC), J’riol  to i~llcgralia~  OMf’-26  io[o the

i ?6M scldulil~g  amti,  the tcx{-based, Jabor-iatcmivc  task
lackcct the sufficicni  mcaas to suJJJ)oJ[  llm 1 99? missiol]
SIIJ)J)CM[  illCtCaSC.  ~’hclcfolc, JI’1 ~ CiC\dOJ)Cd t]Ic OMI’-?6
i]llc]activc  sc]lcdulillg  tool to automalc lIIC t i m e
comumia~  tasks of lhc existing, mama]  schcduliac
]NOCC.SS.  OMI’-26 has actdrcsscd lbc schcctuliag  dilclllllla
by assislill~  schcdulcrx  10 idcnlify and rcsoJ\~c conflicts
]I;OIC claickly  through its graJdlical  display fcalurcs aad
ci)llstlaillt-cllcckil~g  editing caJ)ability. A]thougb
0M1)-26  has rcduccd  tlic scllcdulcr’s  cxislil~~  wo]kload by
casiac tlw idcalif]calion  aoct rcsohtioa  of conflicts, il will
ncd mccl lhc needs of another missioa  SUJ~JJO~t  iac!casc  to
occur by 1995. “J’lmrcforc,  fulurc J)lans for OM}’-?,6
iIJvolvc  ltal]sitior)ill~jrrojl~a  solely ia(c.ractivc  schcduliu?,
tool to OJIC that is higl)ly  aulomalcd ald nlorc po~vcrfu].

‘J’IIC lJSN 26h4 anlcnrla  Subnclw’ol-k consisls  of three
ankxmas  localcd  at tlm Goldstom (tlnitcd Stales), Madtid
(Spairl),  ald ~anblcrfa  (Austlalia) I)ccp Space,
~clllllll[lt~icaliolls  ~cmp]cxcs, ‘l”hcsc aldclli[as  cuncally
suppo] I a varicly  of 1 ?k+llh-orbit  illg SC as well as IIK SpacC
Shut(lc. S~sllJ)J~or(  occtlls  ollly\vl~c.il  itsolbil  ]llaccsitil~
\’ic\v of llm anlcma. ‘1’hc \~ic\\’ period is the duration
bCl\\’CCll  tllc  SC list ilbO\’CtllC IIorizon  (Jclativctothc
ai~lcr\l]a)a l~dsctt  ~clo\\’t  llcllolizol~.  ]iort]icS~sLIJ)J)oJicd
by lIIC 26M anlcmlas,  lypical vic\v  pc~iOds magc.  flonl 8-
15 ]I]imiics.

SC suJq~or(,  also dc.fine.d as an acii\’ity,  consists of t}ucc
n~a.jor  ]~ar[s:  Plccaliblaiion  (J’J<l!),  the tlack itsc.lf, and
postcalibratio]l  (1’0S’1),  P}tlt is IIIC tia)c dcdica(cd  to
collfi~ulinc,  calibrating, aad tcs[iafi  llw cquiJmlcnt
lc{Juircd  to supJ~or{  tllc  S~,. ‘l$hc.  tmck, delimited by a
IIc[;illlli]lp,  of ‘l’rack fitlCY1)andIilld  of ‘l’lack (JtO.1’),
ictclllifics  wlm thcaalcaaa  ac[ually  colllllltlllicatcs~~’iill
tl)cS~. 'l'llctlack ~cllcral[y  mlIesJJollds  lolllc\'ic\v'slisc
ald set. liillally,  the 1’0S3’ is tbc time. whcm the
cquipmcat  is dcconflgurcd  and rclcascd for usc wi[h
aaolhct SC. llo\~’tllcsc  coll~Jwllcllts  rclatclo  tllcstar[alld
ctld  of an ac(ivi(y  (SOA . I:OA) to bc scbcdulcd  is
J)ic[ulcd  in l;i~urc  1.

. “< 9’
1 ilw vi Chv
. . .. —...—-. . ..— ——+

Bm..sdmlrdh

UMil June 1992, p,cacra(iag,  a scJlcdulc for the. 2.6M
subllct\\’ork  wasamaaual  J~roccss spannia~thrcc  Jdlascs:
Stla\\’Jllalt)  ]’o]ccasl,  and 7-l Jay, to J)loducc  a o]tc-week
SCJICCIUIC.

“J’hc Stla\\’ltla~l  scllcdlllc  \vas])]od[lwd  thlwwccks  J)rior
locxccution  “I’oclcalc tllc StJa\\’IJlall,  tllcsc]lcdtl]crs  rail
a u[i]ily  plogfaln,  lcsiclia~  on the Nctwolk OJwMioxwi
~oJI(Io]  ~catc] Support  Subsys(cm  (NSS), IO ge]lcratca
fllc containirtc  all view Jmiods  for tllc \vcck  to bc
scllcclulcd.  ‘l”llis  fl]c. ~vascx]mllwl toa})c~sol~al  ~.OJ)lpU~Cr
(IT) \vllcrc  the schcdulcr  ran a utility, using  the view fdc
as illJnll,  10 (1) cxltact  26M views mcc[ilt~,  a millinmm
dultition, (2.) gcmatc  passes, and (3) outJnll  a ba(C]l fl]c.
Siacctllis  filcconfailtccl  [lllscllcdlllablc  acti\’itic.s  (tllosc
\\’iIll  Jwojcc(s  rcqucslill~  trackilt~  time on artlc]lllas  that a~c
uaab]c 10 suJq~orl thcm), the scJ~cdulci  used a PC text
cditc)] to nlalmally  J>c.rfollufl]rllm  flltcrin~.  ‘J’l]caltercd
balcll fllc was IIICJI scnl  back to the NSS to uJ)datc a
scllcc]ulinf,  database f[oil~ wllic]l a so]tcd  ]ist of all
activities was Scnctatcd.

‘1’hislis[i[i$  l)iCllltCd  1]1 I;]glll”C?,  i[cl~]i~,cdcacllacli}~ily
alldils  conflic[s[atus.  ‘1’hccontlict  Stattls  collllllll,  ]at)c]ccl
“I;l, AG” in l“i~,urc ?., colltaillcd  Citllcr  a ]inc nutllbcr
corlclatill~  to the linccausili~thc  co]lflict  or all as(clisk
iadicatin, gthat ]llorctllall  o]lcli]~c isca~lsit]:  collflic[. I’lic
Sc!lcdulc]  ]naauallJ:  ]cl~icltfccl  tllislislill~t)}~  scaatling,this
coh  IIIm to idclltlfy  sets of si]nilar  iilm n u m b e r s .
Ad&~us[mcals  WCIC made fol c.asil~: resolved conflicts,
wlulc  ]norc clifflcult  conflicts wctc hl:ldichlccl  and seal 10
tllc fli~lll  J)I ojccts  fol lcviclv.

‘]’hC \’aliouS J) JO.iCCtS submit[Cd t]lCil  cJlaagcs  tO thC
St!a\vlllall  scllcdu]c fo~ incorporation into tllc initial
I;orccas( scllcdulc.  Fccdback  fro]\  ~ll~cprojccls  camcby
fax, J)aJxr,o]  ba(c]lfllcs.  I)c.y]ldill~~  ]J~ol~t llcfccd[)ack
Jncciia,  altclatiolls  t o  t h e  sc]lcdu]c  WCJC I[ladc by
illtclactivc  co]mnalld  ]inc cditi]l~ OJ thicwgll  batc]l  fi]c
sublnittal,  ])llril)F,l]liS  ]llIa<C, t\VO\YCCkS])IiOJ  toschc.dulc,
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44 118 153!5 1620 3627 162”/ 46
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cxccation, tlw sc]tcdlolcr  also merged Ieqacsls floa~
])tojccis  ori~inally  cxcladcd  ill IIW vic\v file. A more
lcflnccl  vmsion of tllc  l~olczasl  was gcacltitcd  and asain
scllt to flighl plojccls  fol lllcir rcvic.}v.

‘1’JIIc  final p]lasc of scllmdalinfi  Icsultcd  ia ploctucilig  tllc
7-l)ay schcdo]c.  Simillar to IIW coallict  rc.solatioa  pIOCCSS
performed durillc  tlm Vo]ccast  pllasc,  the flight projects
sobmi[[cd tllcir I]CW 01 chan~cd  rcqucs[s  to tlc schcdolcrs,
At fllis poiill, IIW schcdalcrs  :ilso compared the ]CXOUICC
rcqailcmcnls  for tlic ?(;A4 soluIct\voJk  to IIIOSC  of Illc OtlKI
1 )SN an[calla  sobact\w~rks  to idcnlify  aay shawl rcsoarcc
01 baad\vidtl)  conflicts, ‘1’htcc  days prior to 7-I)ay
schcdalc  CXCCll(i Oil, it was fol waldcd, Coldlicl-flee, to t]ic
Ml liinc schcdoling,  aicna,

Al [Iloor,tl IIIC marwal  scllcdalil18  p~occss  dcscl ibcci abcwc
lmdlcd  tlic  ?6M scllcclulilg  llccds, tlm Salmllcr 1992.
missioa  load inclcasc was prcdictcd 10 jcopardix  the

8~]o COOANI IA]
8210 COOONI  IA5
38”/8 COOAI’O  IAl

NONII; 2A] 0061
38”/9 COOA1’O IA3
NIB cOOOI’I IA5 *
NIE1 CooOI’1 IAEJ
3 8 - / 9  COOAT’O IA] *
Nll~ COOO1’I 1A5 *
3880 COOAT’O IA] *
NIE1 CoooP] 3A5
3882 COOAJ’o IA]
8215 COOANl IA]
?]?] COOKX5 IAl 0042
N] F{ CoooPl lA5 *
8215 COOONI 1A5
3883 COOAT’O IAl *
8216 COOANI IA]
3883 COOA}’O  IA] 0061
N] B CoooI’~ IA5 i
8216 COOON2 IA5
3883 COOO1’I IA5 0061
8216 COOANI IA] ~
8216 COOONI 1A5
3884 COOAI’O IA] 0061
3884 COOO1>I IA:] 0061
821”/ COOANl IAl
8217 COOONI 1A5
3885 COOAI’O IA] 0061
3885 COOOI’I IA5

NONK 2A5

ability 10 p,cncralc  scltcdulcs  within lhc spcciflcd  time
cms[raia(s.  }tnabliap,  tllc cxistiaf,  sclwluliilp,  slaffto  nmt
Illc Suamcr 1992 rc<lailcamts was llm pIimary parposc
for IIIC dcvclopmcat  of OMP-?6.

Qhjw(iw

‘1’Iw 26M sclicclalillg  pIoccss nccdcd to bc siay~liflcd,
\vllilc  p~cscn’ill~  iatcrfaccs  to the NSS rcpm[ gcncl-ation
sofl\vam ‘J’o meet tlmc coals,  five objectives had to bc
nlct,

(hlc o[)jcctivc  was 10 ~cda(c I1)C alnouilt  of computers
ilmlvccl. All proccsscs opc~atillp,  on Ihc 1’(: could  hc
cmola(cd ia oac cavironmcat.  Additionally, all operations
bctwcc]l the NSS aad tlIC schcctaling,  Iool could bc
cxccatcd  on ON platfom] by cmplo~ing  a
Collllllllllicaliolls  package.. Willl  IIICSC challr,cs  la place,
lIIC USCIS uwald  lla\’c jast oac compa(cr  oa tllcil  clcsk[op.
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‘J’hc  sccoIId obicdivc was bawd aI)oa a collslJail)[. .
iII)poscxJ by tlIc l)SN. llccausc  tlIc NS’S i]dc]facc  scJvcd
as tlIc ccnlfal.dalabasc f’cM all sclwlalilig  activities (?6M,
34M, and 70 M), Ilic inlcrfacc  ICI this syslcin  llarl to bc.
ptcsctwd. It \vas also l~cccssaly  to milliinim ally  possible
collftlsioa  cr\JcJ  tlm Iolcx of lIIC IWO schcdalc  da[abascs
(NSS and OMI’-26) and tl)c rcla[iollslli])  LEIWCCII thcii~,

A tlliid oljcciivc was to rcducc  tllc amoual  of commaud
Ii uc edit inp, lcquircd  to cffccl chanp,c.s in {hc schcdalc,
‘J’llc  sclwchllill~  fool could gcncratc  ha[ch fllcs captalia{;
all traasacliom maclc daling the tool’s opcratiolls.  ‘J’IICSC
balch fllcs  could then bc cxporlcd  to the NSS caviromlmn[
and scm to updalc  the NSS database, thas salisfyill~  the
NSS inkxfacc rcquircmclits.

AnothcI ol)jcclivc w a s  10 auton]atc  t h e  conflicl
idcnliflcalion  process. Ralllcr  tln]l nlalchillc liac nambcrs
to conftictiag  aclivilics,  the inicractivc  schcdaliac  tool
could g,] aphically display conflicts thiough Strip ancl
Ganl[ charls  and offc.r navigational capabilities to
malmvcl around Ihc schcdulc.

3’IIc final  and II~ost  imporlaat  objcctivc  i n v o l v e d
illi]~rovillg  tllc conflict resolution process. “Illrollgll
~rapllical  cditinc  tccllaiqucs,  tlIc user could nlanipala(c
activi[ics  by shor[cnill,c,  movin~, dc]ctiag, or addinc  thcm
to work towards a conftict-free schcdalc.  Search  rIJKJ
display fcatwcs could enable the USCI to manipulaic
schcchlc  data yicldill~  bcllcr  malts.

/ll)prwa@J

]Mscd  upoII their kt~owlcdcc  of past OMI” rcscatcll
condoclcd  at 11’1,, tlIc  “I’clccoll~tllllt~  icatiol~s  and Data
Acquisition (J’l)A) Mission Supporl  and IXSN Opcratiolis
OMIcc approachc.d  11’1-’s AcJvaaczd information Systcm
Scc[ion  10 dcvcJop a schcdaling  tool. “1’hc proposccl tool
coupled JP1 ,’s past CIMI’ schcdalia~  msc.arch aad Ihc.
cuslomcr’s  objccti\’cs  to salisfy 26M scllcdalia~  dclliands.
JJ’1[,  tmmlatcd  llm above 26M schcduliag  objcc[ivcs  into
the design of OMP-?6 and producccl  a variciy  of
capabi I il ics clcscl-ibcd  below.

~“ ..—.~.Irclf IJlai form

All 26M schccJoling, opcrxtions  ale. pcrfol  Incd on o]~c
machine, a Macintosh, Siacc OM1’-26 aa[omatically
~cmo\ws uIIsclIcdalablc  vic\\Js  allcl cxIIacts  26M vicxvs
mcctinc a miainmln  (daratioll  from the view’  file, and
p,cINItilcs  passes aad playbacks, lI)c PC is ]10 lo]lp,cr
ncc.dc.d.  “J ‘hc USC1 also moves fllcs  bct\\IccN  the OM})-26
and NSS cm’ilomncn[s  on oac machine. I’hclcfolc,  tk
physical terminal flonl  which lhc utili[y  prog,rms ran is
urmcccssai~’,

‘J’lNl  OM1’-?6  illlmactivc  sclmdulinc  tool suppoJ[s  ccmflicl
idcaliflcatioli  aacl rcsolutiol~  lhlough its GraJdlical  User
]atcrfacc  (CiUJ)  11]. ‘J’JIc  (;UJ comisls  ofa muhi-winclow

systclll,  pull cJotvn  ]acnas, a tcx[ cditillfi  capability, allcl
lllc)\lsc-scllsiti\’ity. ‘1’lm illtcrfacc foJlows  IIIC usc~
ildclfacc p,uiclcliivx  for Macinlosh  aJqiication  pIop, mII~s.

lllf~r!llafi.o!!.l)  i~])lfiys

OMI’-26 uscs t\vo iypcs of tilnclillc  dlSJday$,  as sllow’n  ill
]iigarc  3, to IcpJcscIIl iJm scllcdu]c:  StliJ)  ~llatls  aad
Gaal[ Clat[s. lnfmmalion containcci  in tlIc Strip and
(ianll (hatts  alc lied 10 a tiIuclinc  which serves 10
sylml}lo]iizc  tllc tcnlJ)olal  il~forlllatioll  SlIOMm OJI both
dlsJda~s,  Strip chalk, which arc colot-coclcd  histograms
cJcJlic[lnfi the ICVC1  of individual amrma usa~c, allow tlm
schcdulcr  to CJaickly  iclm[ify rc~ions  of conflicts (red),
llo~lila}  rcsourcc  sabscriJ~tion  (grccm), and rc . source
availability (glay). Galltt Clark  show the view periods
(Mac bals)  and sJxciflc  assig,lmlcnt  of SC acliviiic.s  (wlliic
l-beams) to the antcrmas,

‘1’0 rcacl tllc tialc at a specific poini on a Snip or Cian[(
~Jiarl, the user positions the Inoasc  Jmin[cr over that poiat
aad Icads  the time illforlllation  on the ycaI,  I)ay of Ycal
(J IOY), hour, aid lniaatc ia lIIC tinmJiiw  information box,
as seen ia Iiigurc 3. As llIC IIIOUSC is moved across the
tiavdiac,  OMP-26 aatomalically  uJ)cJa[cs tllc  timclinc
infonualio]l box,

‘1’JMcc  types of slatas  information arc accessible from tl~c
limclincs:  conflic[, ac[ivity, awd view. CJickin~ on a poilit
in the Sttip Cllari hi~l~ligllts  (in the Ganl(  C%arl)  all
aclivilic.s  ia cmlflict  al that poinl on the timclinc.  11 also
displays tllcir projcci  and type in lhc. Status line.. Clickins
on a!) I-beam hi@li@m  il and upclatcs  the Status line wi[h
tlw aciivity’s  project aad tyJ)c, Finally,  clickinc on tlIc
blue view bat, highlights it and caascs  the sclcclcd  view’s
pro.jcd, ai)tcnna, rise, aad set to bc displayed on Ihc Status
lillc.

OIICC OMI’-26 is iwokcd,  the timclinc  is automatically SC(
10 a 7-day scale. “Jo display gycatcr  detail in the Schcdalc
Window, llIC lalgc magnifier icon is sclcctcd  for
tw+olutions  of 1 -day, 12,-houIs, and 6-l~ours,  “] ‘JIC small
n~a~aiflcr icol~ is sclcclcd  to mOIII OU[. WIIcn cxamil)ing
ZOOIH lCVCIS otllcr  tllaa tllc 7-day, tlIc clllilc  \vcck-long
sclwdalc is IIOt in vim. ’10 display allothm  ]mr[ioll  of tllc
schcdulc,  lIIC USCI dra~s the tlmtnb along,  tlIc scroll bar
@ictorcd  in l’igyllc  3) slid  rclcascs  the lnousc  button \;hcn
the dcsilcd  time is rcachcd.  I’his  ac(ion shifts  the display
tcj IIIC tit[lc slIowa  ill tlIc SCIOII bar infonnatioa  box,

YvncjicIrL811)isI) lays

‘l’c)  assist llIc SCIICCJUICI  in rcsol\’ilIf!  collrlicts,  scvmal
functional displays have bcclI illCOIJ)OlatCd into IIIC
OM1’-26GUJ,  ‘I’llcsc  disl)lays crlat)lc tllc~lscr  tocdittllc
Schcdalcj clua[c IIC\\I ac[ivilics,  aacl cmcluct  scalchcs.

l)clailcd,  tcl]~J)olal illfo~jna[ion  Icparding  an activity.  is
tcxtaal]}:  disJdaycd  and cditab]c iIt tlm Act IvIty
lllfoI1i)atlojl  \Vil]do}\)  (Al W), assc.cll  il\lJi~~lrc4.  l)oab]c
c]ickiap, ol~ a StliJ) ~Jlarl orl-bc!am brill~s  all actit’ilics
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scldulcd  clulin~ tlm Iimc-s]icc  tl)at \vas sclcdcd into (IIC
AIW. “J’IN AIW assists tlic sclIcdulcI  ia Icsolvinf,
co]]tlicls  tllrouflll  lhcwc cdilill~ fcalafcs:

.

●

●

✼

✎

12QINIW ‘1’IIc  dclctc  opcr~tion is availab]c  f]om botII
tlIc AIW and %hcdulc Wil~do\v. 11011) operations
effect [Im lCflCCl[Cd  chaa8c  in the Snip aacl Ganl(
charts,

UIKl&lctiM:  llndclctiac  Lrliag,s  tllc acli\’ily  back into
lIIC SCIICCIUIC  and lcp]accs it ia tlIc Strip ald (iaIII[
cllar[s.

Mdifyil!t.: Modifying activi[ics  iavolvcs  altcria~, the.
clcsilcd  lCX[ fields in lhc AIW. Wlwmc\w  lIIC USC]
edits tcmpolal  fields, tllcir  chaagys  arc propagalccl
across all affcclcd  time fields by the collsttainl
chcckiac  editor.

l.jmckinc: lmkin~  aII ac t iv i ty  prc .veals  any
modifications or deletions from takitl~ place ualil  IIIC
USCT unlocks it.

(XM}’-26  offcls  tl)rcc options for crcalinc  an activily:
cmalil]~  onc from all[:xis[illS  \7ic)\’])criocl,  ctcalinsa  new
vie\\’ pc]iod and acti\’ity  simultaneously, and gcacra~iu~
aa activily without a view. “1’hcsc  feat urcs arc acccsscd
throup,llaspccial  ~rcalc Acli\~ity  \\’ir~do\\’.

3’0 locate activities in OMP-26, !IIC user acti\ratcs  tlic
Scalcl~ fcatutc.  Search crilclia, clltc!cd  ia a special
Scatch  window, include ac(ivity  types, projcc(s, aa[cnaas,
and tcmpo)al  ranp,cs, AfIcr localias llIC scalch  data,
(IM} ‘-?6 displays tl~c numbct  of fouad activities matchi ag
tlwclitcria, AI tllis])oil~t,  tllc~lscr  sclccts  tllco]~tiollto
display the found acti\ri[ics in the AIW.

l!q)lll’QMl)u.f lKQcQssi!!g

‘J’cI maintain tllc ialcrfacc  bct\\mm OMI’-2.6 aad the NSS,
OM1’-26 uscs batch  files  to traasfcr  SCIICCIUIC  data .
Schcciulc modiflcalioas  arc rcccivcd  via balcl) fllcs \vhicl]
serve to upcla[c tllc OMf’-?6  dalabasc.  ‘1’hcsc iaput  fllcs
arc generally submiltcd  by the projects. For output
ploccssinc,  all Ilansalclions  occuriillg  Cluliag OMI’-26
opcralicmsa  recaptured ia tllc form ofaba[chfllc,  “]’llis
flls is then transfcrlcd  to IIIC NSS cnviromncai  to upda(c
ils database.

].lU}]f!l!CJlff  liiQ!l

OM1’-26 is based U])OJ) prc\ious Icscarch of artificial
il~lclligcl]cc-l~ascd  scheduling uadcr the Operations
Mission l’]alulcr  (OMI’) project [2]. Decausc  of llIC
cx[icmc]y  short dcacllinc  (3 m o n t h s  t o  crcatc  an
opclational  tool) im]mcd  by the IASN, it was dccidcd to
fir,sl  plovidc a lnanual  tool to assisl  the I)SN schedulc~s  ia
]n[~dlil~~tl~cSllll~~l~cl ]199?\vorkload  iacrcasc,  andtolatc1
ptovidc aa automated scheduling capabili(ics  nccdcd to
supl)or[tlic  1995  iacrcilsc.

0h41’-26 is ilnplcmclltcd  on a Macintosh I)cIso]ml
compu(cr using Allcgt-o  common 1,1S1’. 11 runs UMICJ
Mac OS 7.0 or ~tcatcr  al)d employs a custolt~  user
itllcrfacc,  based on the OMI’ mcalch  pIolotyJE  intcrfacc,
ia ordm to N~cct lI]c pcrfolinancc  rccplircn)cnts  of IIIC
Sys[clll

‘1’lIc USCI Jvas iIN’oIvcd  ill all p])ascs  o f  OMI’-2,6
dc\rcloJmlcld  aadthcil co])lil~~lo~ls  itl\~o]\cl~~cl~ l]lc.l]icc]to
clcf]IIc  dc\’clopmcn[  phases aad dclivcrics.  Onc of the
p,oals of user ilwolvclncnt  was to be colltilalously  aware
ofcapabili[ics  that were IIccded lo rnaxilniz.c  sc]uxlulilig
cfflcicllcy  aacl acculacy. “1’his  focused the dcvcloplncnt
team whc]l J~riorili~.iaf,  lhc usc~’s wish list, based on
dc\’clo]HacId  difficulty aad tlIc cliticalily  of the feature(s).
‘J’llis  ]ist  also J]lcvclllcd  tllc dcvcJoJ~nlclll  o f  “Jwclly”
fcaiarcs  ovcrthosc that were more critical. Also, any
dcflcicncies  ia OMI’-26  capabi]itics,  wilh lCSJK.CI  to the
NSS, \vcIc tilso  of Jligh  priority,

‘J’laillillS  was a Clitical to tllc successful dcJdoylllcJll  of the
OM1’-26 tool, ‘J’llc~lscrs lia(ll~o l~rc\’io~ls  cxJwricllm\\ri[l~
Macinlosh  comJnltcrs  or gtfiphical schc.duliag tools, so a
col~l]]rcl~cIlsi\'c trtiillillg  ~Jrop,Iall~  \vas1lccdcd.  lnordcrto
facililalc Itaiainc (wi(houl  ilnJ)acliaS  tlw on-~oing
schcdulin~ oJ~crations)  members of the OMl~-?.6
dC\’C]OJMl)CJd  team worked along  side the Ix3N schedulers
to gclwalc aad edit  schcdulcs  usili~  OMI’-26.

AnoIl~c~ asJ)cct  of training  addressed the way in which a
scllc(llllc  \\rasgcr]cratccl  aadcmllic~s\  \’crcrcsolvcd.  ‘1’JIc
OMP-26  J)loccssiag  mclhod  was very diffcrcat  from the
lnctllod  to wllicl)  tlw  user was alrcacly accustomed, thus
this ncw mcthocl  required that the user undcmland  the
scqucncc  ofoJ)cla[ions.  q’]listraillillg  aJ)JJroac]l scnlcdlo
cducatc the OMP-2.6 dcvcJoJmlcnt  t eam in turn by
Icvcalillg,  ]ilnitations in tlIc t o o l .  Workiac togctllcr, tlIc
dcvc]opmcnl  Icam  and users were able 10 identify scvcml
dcsiwd  fcahwcs \\dlicll would cnhancc productivity.

&141~CflfiQIl~X

‘J’J~c tfaasilioa  of OMP-26 ia[o the 2,6M scheduling
cl~\’ilol~lllcl)  l\\asas  ll~ootllollc.  AltliouglItl}c  Stmvman,
l’o]ccast,  aad7-l)ay  scllcdulcss(ill  hadtobcccncralcd
wilhia l]IC same Iimc J)C1iOCki,  the nic[llods cn]J)loycd to
producctl]cs  cschcdulcsvaricd sigi]iflcalltly  froJl~tllosc
cxc]ciscd Jnior to C) MI’-2.6’S al@ication,

‘1’obcg,iaa  Stta\vmaa  scllcdu]c,  tllc scllcdulcr  (flO1ll  llIC
OM1’-?6  environment) acccsscs the NSS cnvironmcnl,  via
a Collllll[lllicaliolls  packa~c, to gcJ)clatctllc  lcqui]cd  \~ic\\’
fl]c.  oncctllisfilc  isclcatcd  and cxJ)ollcd  back to Ihc
OM1’-26  Cllviromcnt,  IIIC user loads it ia[o OM}’-?6.
‘1 ‘he loadiaf, process J)crforms  Ilic followiag steps: cxlracts
only (Imcvicws  lllcctiilgl~)il~illjllll~  durations aswcJl as
tlloscdccmcd  schcdu]ab]c;  crcatcs  JJasscs aad playbacks
flol~i  lc~al \ic\\’s  by including  ]’1{1;, and POS’I’; gCIIC.raICS
rcgular]y schc.dulcd  activities, such as maialcllal~cc;  ancl
Jwcscllls  all scllcdulcd  itcn~stllroucll  Strip char[s, ‘1’l]c
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SCIICCIUICI  llICII clcm the Iliflcs[ JMiority itcm by usily,
tlIc OM1’-26  ccmllicl  iclcalif]cation  awl ]csoluliol)  fcahmx

At this ]milll,  the USCI sa\fcs all OM1’-?.6 tlawactions  10 a
batch f]lc. Usi nc the communicant ions packacc 10 cxIJol L
tllc batc]l  f]lc to the NSS cnvironmcllt,  tl)c sclwdulcl  Iul)s
tllc ba[ch fllc ancJ gcncra[cs  the rcpol( to trc sc.nl to fJi~,hl
plojccts  foi thcil fccclback.

~hanr,c rc.quests fronl the pojccts  still comes by fax,
papc],  01 baicl[  fllcs. After exporting all batcli  fllcs  to tl)c
OM1’-?6 c.nvironmcnl,  tlic. user immediately submits  tlw~~
to upda[c the OMI’-26  database. Papcl and fax cntlics  aTc
easily intcg, tatcd by talkillp,  advantap,c of OMI’-26’S cditinf,
capabilities.

‘1’JI)c lcfillclnmt cycle is ~cpca[cd  for each phase by
disli  ibulit~c  ncw vcrsiions  of the schcdu]c to the projects,
obtaining, Il\cit feedback, and proccssin~  the cllan~.cs.
Similar to tlw 7-Day  scl]cdulc  process, the schcdulc]
cmnpalcs  lcsourcc coM_licts  witil other DSN submt\volks
ancl makes the required adjustments to the 26M schcdulc.
l~illally  IIIC 7-nay schcdulc  is ready to bc fol warded to tlm
ml t i m sclwduling  group,

OM1’-26 has m e t  its initial olrjcclivcs  and lias maay
povcn  bcncfils. II has been operational since .luly 1992
and has enabled lhc IXSN schcdulinc  orp,ani~ation  10
handle a two-fold incrcasc  in workload while cutling
operations Iimc by  33°/0. Also, the tool is “smarlcr”  in
that i[ only schcdulcs valid activities. liinally,  only CMIC.
machine is nccdcd to perform all scheduling aad data
I[ausfcr tasks, \\711icll  prc\’iously  ~cquitud IWO machiacs.

IIccausc OMP-26 was impactinf,  26M schcdulin~),  it \\’as
imJ)or[ani  10 quickly cs[ablish aad imJhncat  mc[hods  to
~ain the user’s irust in the too]. ‘1’his  confidence \~fas
~aincd by tlic  fo]lo\ving conccJJls:

.  ]JQJllajI~.  ~!!Qw]c~2c:  ‘1’o c a s e  lIIC traasilioa  illlo
usin~ OMP-26,  i[ was a plcrcquisitc to bccomc
intimatc]y  familiar with the ?.6M schcdulin~  process.
Ily identifying how OMI’-?.6 functionality maJ)Jrcd  to
tlIc 26M schcduliag  domain, the user \vas enabled to
]ccognizc similarities and acccJ)t  IIIC tool JIIOIC
readily. Drawinc tlmc parallels would have trcca an
illlJ)ossiblc  assignmcn[  without f!ainin~  the domain
Jmowlcdcc.

●  ~fiIN-...htlMIiGiiQl!: ‘lo avoid any user amictics
acmmJJallicd  by alltc.tinp,  an already familial task, it
w a s  in~J~crativc  to conducl  a~glcssive traiaias
plog[aals  and assis[ whcncvcr nccdcd.  Wilh  each
dclivmy,  an OMI’-26 team mc.mbcr  ditcctcd tlaining
scssiol~s  cllq~hasij~.ing the tool’s  latcs[  fcalurcs.  A
Icam mc.mbc[ was also available. at all tinms to guide
the user through any problcm areas.

●  hug ];i~c~: ]1 w’as cIucia]  10 cpickly ICSJ)OIICJ 10 buc,s
tlIc USCI cncouatc]cd durinc OM1’-?6 operations
bccausc  of the daily dcJJcIlcicncc  on the tool,  1( was
alsc~ illlJmI[allt  to clcvclop wolk-aloulds  allowin~ the
user 10 pcJfo IIIi [hcirjob  unli] the p~oblcm  \\’as  fmcd.

Eufl!.!f mm

l]ascd on the  succcss  o f  the  OMP-26 intcraclivc
scllcdulitl~  tool, there arc several cffork underway \vhich
alc aclcltcssins  IXN schcdulinc  problems. OIIC pia]aly
F,oal  of this }vork is to dccrcasc  the cost of IJSN
schcdulia,g  ‘1’his goal iacludcs  not only advance SChCdU]C
~cncration$ but also the realtime maintenance of the
schcdulc  and the Su$tainiag  Cngiliccting IIcccssary  10 kccJ)
Illc 1001 cur]cnl  (the mission scl, priolitics  bctwccll
spaccclaf(,  allcl  oJ)clational  conditions arc continuously
chanf,inp,). liuturc work focuses on tlmcc areas:
aukmalion,  mainlcnancc,  and cxJ)ansion  to supporl all
phases of l)SN operational Schc.dulin:,  and all
subnctwolks  of aidcnaas:

.

.

●

A. UQ!MJMI  ._&dKduhw ‘J’o acc~ll~ll~odatc  tlIC
uJlcoming 199S mission load, dcvclopmcnt  is
uldcrway 011 aa aulomatcd  vclsicm  of the OM1’-26
schcdulin8  tool. ‘J”his tool \vill  automatically rcsolw
confticls  and Scacratc  a schcdulc.

~JSCI  lvfain~~na]!cc:  (lrrwnt$’, tllc  USC] dcJ)Cl]dS  UJ)O1)

tk OMI’-2.6 team 10 maintain the project pcr(incnt
data, such as dcfaull  PRIIYPOS’1’  durations and
SuJ)pOIICd projccls/aMcmlas,  used to gcncratc
activi[ics. 1[ is a fu[urc goal to inq)lcmcnt  a GUI ancl
unclcrlyinc  database so that the user bccomcs
~cspomiblc  for maiatainin~  this data. in addition,
ol)cctllcatllolllatcd  systcnlbccon  ~csoJ)cralion  al,thc
user will l~ccdtl~c l~~cal~s  toll~ail~taitl  tllcklto\vlcdg,c
bases that drive the automtcd scllcdulcr.

l<&~lzti.!l!.C..l’QQl: Cklrlcnt 0M1’-26w01k  focuscson
the generation of schedule prior 10 realtime
opclations.  Rcallimc opmatiom arc rcsJ)onsiblc  for
cxccutinr,  the, schcdulc  and handle hundreds of
chance  ~cflllcslscacll~~’cck.  ‘J’IIc OMI’-26 ildcraclivc
and automa(cd tool will be used as a base.line to build
a pilol tool, targcicd for realtime schcdulcrs,  for
Cxpcditing,  and optimizing,  schcdulc  changes \vith
lllinia~al  scllcdtllc  ~~crl[l~t)atior~,

Kzmlwsiws

“J’hc  OMJ’-?6 in[cracli\’c  schcdulin~ tool has been
SUCCCSSfU]]~ dCJdO~Cd  tOSUJ)J)Ol[ scl~ccllllillSoftllcJ)SN
26Msubncl\vok  Siltccits dcJ)loylllclll  ill J~ll~ 1992. ,il
has illc)casccl  ploclucli\’ity  even in li~hl of mcrcasint
workloati. 3’IIc  tool has rcccivcd  a hip,h lCVC1 of user
satisfaction ancl \vill  bc used as a baseline fol the
dcvc]oJmlcn[ ofothcr  tools to suJ~J)orl  I)SN schcduliap,
lcquircn[cllts.

“1



“J’IIC C) MI’-26  in[c]activc  sclmdulinc  1001 dcsciit)cd ill this
]uipcI  was caliicd  OUI try the .lct lhopulsion  1,abolatory,
~fllifOl!lia  IIlsti[utc  of ‘1’cchaoiop,y, lIIIOUF,JI  all ap,lccl[lcll[
\vi[h ihc Nalional  Acronaulics  and Space Adminis[ratioa
‘JW allt]lols ackao~!,lcdr,c  tl~c follo\\ill~,  individuals fol
lhci]  cfforl ill tlic  dcvclopmc]t[ of Ibis 100I: ltric llicfcld,
Ray 1 am, Slmldon Shea, }Iatbara  IIoldcr, and ILlill Kall
Wc also ackllowlcdgc  the palicncc  and cn[husiasm  of out
USCJS,  l)icm ‘1’u slid IMma l)illard,

Ill Ii. Kan, “Opclaliom  Missiol)  Planncl  for tlm ?6
Meter Sul)ltcl\\ork,  User’s Guide,” J1’J, I)- 10092, Au~,usI
1992.

p] 1 t. I\icfc.ld  & 1,, ~oopcr, “Auton]atcd  Scllccluling
Via Ariiflcial  ln[clligcncc)” NASA ‘l”cch JIricfs,  Volume
1 S, Nullt~cr  8, AuEusi  1991, p,86,


